Apolipoprotein E deficiency promotes increased oxidative stress and compensatory increases in antioxidants in brain tissue.
The epsilon 4 allele of the apolipoprotein E gene (ApoE) is associated with Alzheimer's disease (AD). The extent of oxidative damage in AD brains correlates with the presence of the E4 allele of ApoE, suggesting an association between the ApoE4 genotype and oxygen-mediated damage in AD. We tested this hypothesis by subjecting normal and transgenic mice lacking ApoE to oxidative stress by folate deprivation and/or excess dietary iron. Brain tissue of ApoE-deficient mice displayed increased glutathione and antioxidant levels, consistent with attempts to compensate for the lack of ApoE. Folate deprivation and iron challenge individually increased glutathione and antioxidant levels in both normal and ApoE-deficient brain tissue. However, combined treatment with folate deprivation and dietary iron depleted antioxidant capacity and induced oxidative damage in ApoE-deficient brains despite increased glutathione, indicating an inability to compensate for the lack of ApoE under these conditions. These data support the hypothesis that ApoE deficiency is associated with oxidative damage, and demonstrate a combinatorial influence of genetic predisposition, dietary deficiency, and oxidative stress on oxidative damage relevant to AD.